A number of investigators have paid attention to the onset of electrical brain potentials in the pre-and postnatal growth in various mammals.
In so far as the present writers know, Kornmuller (15) , Pentzik (19) , Kaneko (12) , Bishop (1) and Schade (21) working on rabbit, Crain (5) and Tsukiyama (23) on albino rat, Marinesco, Sager and Kreindler (17) , and Libet, Fazekas and Himwich (16) on kitten, and Danilov (6) on puppy, found that the spontaneous electrical activity can be recorded at the time of birth or a few days after birth, the difference at the time of the onset of activity being dependent upon the animal species, respectively.
On the other hand, Marinesco, Sager and Kreindler (17), Jasper, Bridgman and Carmichael (11) , and Flexner, Tyler and Gallant (7) working on guinea pig demonstrated the presence of the spontaneous electric activity in a relatively early fetal stage.
Although works have been published on the beginning of the brain waves in the pre-and postnatal growth in man, the results are rather confusing and it seems to come no definite conclusion so far as it concerns with the onset of the spontaneous activity, as yet. For instances, Hill (10) states that " At birth the waking infant shows no spontaneous electric activity recorded from the scalp ", while Borkowski and Bernstine (2) find that in as early as 45 days of gestation low voltage waves are recorded from superficial and deep structures of the brain.
Recently, Garcia-Austt (9) was successful in obtaining the spontaneous electrical potentials in younger chick embryos, say, on the 13th day of incubation.
Therefore, it should be very interesting to know how it would work in pigeons, which are not able to fed themselves for a long period after hatching, being different from chicks.
From the point of view that an ontogenic approach is very useful as well as a phylogenetic one in elucidating the nature of electrocorticogram (ECoG) in relation with the development of behavior, we made a comparative study on the onset of brain waves, using albino rats and guinea pigs on the one hand, and chicks and pigeons on the other. 
MATERIALS

DISCUSSION
The results obtained in the present investigation together with those of the other writers reveal that early in the prenatal life, the guinea pigs and chicks present the spontaneous electric activity which the kittens, rabbits, albino rats, and pigeons show only in the postnatal life.
The difference of the onset of electric activity between those animals seems well to reflect the fact that the former group of animals can stand and feed by themselves immediately after birth, but that the latter do not behave as such.
This may not be applicable to man. Be it true or not, it is likely that the onset of electric brain potentials is related ecologically with the behavioral pattern. The difference of the onset of electrical brain potentials between chicks and pigeons may be most illustrative as well as that of between the guinea pigs and albino rats as shown in the present study.
The meaning of such difference among those animals has been considered thoroughly by Portmann (20) . However, in this connection, Tsukiyama (23) records the presence of brain waves in a new-born rat, using the means of recording indirectly from the skin. In so far as it concerns with the indirect recording from the skin, it would be true, but the same record is also obtainable from the skin isolated, according to our re-examination. Accordingly, Tsukiyama's (23) results must be erroneous.
One should be very cautious when he obtains EEG in the fetal or very young stage from the skin.
On the contrary, our result confirms that of Crain (5) .
Garcia-Austt (9) found in the chick embryos that irregular spontaneous brain potentials were recordable on the 13th of incubation, although we were able to record them in the same animal only after the 15th day of incubation. At any rate, it is obvious that the brain waves in the chick embryos appear in a relatively early prehatching stage.
In the pigeons, on the other hand, the brain waves are detectable on the 3rd or 4th day after hatching.
In spite of the above fact, generally speaking, the developmental pattern of the brain waves on the onset in both the chicks and the pigeons is almost the same.
Although Garcia-Austt recognizes two patterns of brain waves; namely, 'early' rhythm to the low voltage waves and late' rhythm to the slower high voltage in the developmental process, such distinction was not proved in the pigeons. Examination of chronological data on the development of behavior in embryonic stages, shows that both the chick and pigeon would not show fundamental difference (Tuge, 24) . That is to say, the pigeon exhibits various kinds of reflex activity before hatching as well as in chick embryos. The reason why there is a differnce between those birds relative to the onset of the spontaneous electric activity may be found in the cellular organization in the cortical regions.
According to our histological inspection, the Nissl substance in the nerve cell is almost lacking on the 1st and the 2nd day, in so far as various areas of the cortical regions were examined.
From the 3rd day on, the Nissl substance begins to present a discrete shape in the nerve cells. Accordingly, there is a period critical for the appearance of Nissl substance in the cortical region.
Furthermore, this seems to be well in coincidence with the onset of ECoG in the pigeon.
Garcia-Austt (9) points out a relationship between the onset of ECoG and morphological and biochemical development of the nerve cells. More notably, however, the results of Flexner (8) in guinea pigs reveal that there is a good parameter between the appearance of Nissl bodies and the spontaneous electric activity.
Although it may not be a direct support, Sugita (22) found that Nissl bodies occur only in the postnatal growth in albino rats, in which the ECoG also appears in the postnatal life, as stated above.
Granting that Nissl substance is not the only element responsible for the onset of electric activity, there is no doubt that the appearance of Nissl substance is a good indicator in presenting proof of the beginning of ECoG. It means that biochemical changes of the neuroblast caused by the accumulation of Nissl bodies would be the cause to initiate the spontaneous electric activity. Recent studies on the enzymic function of the Nissl bodies in relation to succinic-dehydrogenase would support this view (Ma wain, 18). Some investigators tried to demonstrate the appearance of strychnine spikes in order to prove whether the early spontaneous electric activity is a genuine one or not.
In our experiment with an application of strychnine on the exposed cortex, however, it was not possible to obtain any conclusive result.
In order to make this certain, we examined whether or not the spreading depression with 10% KCl will initiate in the young rats.
It was not possible to obtain spreading depression until 12 days age, supporting in part the observations by Bures (4) in rats and Schade (21) in rabbits.
As stated already, according to our observation, there is no coincidence between the onset of ECoG and primary sensory responses ontogenically. This seems to indicate that ECoG appears prior to the time the primary sensory response is initiated, as stated by Kellaway (13) in guinea pig.
According to an examination of both Golgi and Nissl preparations of young rats and pigeons, the processes of the cortical cells are not found or striking meagre so that no synaptic connection between the cortical and the sub-cortical regions may be established at the onset of ECoG. It, however, may require further investigation, because Schade (21) in rabbits demonstrates the ramification of axons and dendrites in the cortical cells at the onset of spontaneous electrical activity.
On the basis of the experiments by Kimel and Kavaler (14) , Flexner (7) seems to believe that in fetal guinea pig there is a coincidence between the onset of ECoG and the time the motor response was first elicited by cortical stimulation, the time under consideration being strikingly related with that critical for cytological and biochemical differentiation, precisely stating, at about the 46th day of gestation.
His hypothesis mentioned above would not apply to the cases of albino rats and pigeons as we observed.
Accordingly, the problem whether or not the initiation of spontaneous electric activity will be dependent upon the bursts of the cortical neurons themselves, prior to the time any connection with the sub-cortical regions has been established, is the one to be studied in future. 
